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As a new diagnosis means of medical imaging, magnetic resonance imaging can 
show brain dissection frame exactly, and can confirm or eliminate most pathological 
tissues, so it is widely used in disease diagnosis. With the development of the science 
and technology, the demand for higher resolution of imaging is more urgent. Thus, the 
research on the MRI segmentation which has higher precision、faster speed and better 
clinic application effect is very important in actual work. The ant colony algorithm is 
a kind of new algorithm, strong commonality and robustness. Its discreteness and 
concurrent are applicable for digital image. This paper studies in the application of 
brain MR image segmentation based on AntTree clustering algorithm, the task of 
partition is to separate the brain tissue to white, grey and cerebral brain cerebrospinal 
fluid. 
Firstly, this paper analyzes deeply on the basic principle of image segmentation, 
studies the current research of medical image segmentation both inland and outland, 
compares the performance、the merit and demerit of different segmentation methods, 
emphasizes the current research of image segmentation based on ant colony 
algorithm. 
Then, this paper lists the recent related theories and technologies of the brain MR 
image segmentation, such as K-means clustering algorithm、FCM clustering algorithm, 
fundamental and mathematical models of ant colony algorithm, preprocessing of 
medical image, evaluation technique of the medical image segmentation and so on. 
Next, we discuss the latest improved ant colony algorithm, inject the ant colony 
algorithm into medical image segmentation, put up an edge tracing method in brain 
extraction, establish a new cluster model, and realize the application in medical image 
segmentation based on ant colony cluster algorithm. The experiment results show the 
validity of the ant colony clustering algorithm.  
Lastly, for the basic ant colony clustering algorithm has the limitations of 
stagnation and poor convergence and is easy to fall in local optima using in image 
segmentation, an improved method is proposed based on the AntTree algorithm to 
deal with brain MR image segmentation in this paper. This algorithm uses a new 














into brain structure, white matter, grey matter, and cerebrospinal fluid. The 
experimental results indicate that this new approach has made full usage of the pixels 
information of MRI. Compared with K-means clustering algorithm、ant colony 
clustering algorithm and FCM clustering algorithm, the results show that the 
improved AntTree clustering algorithm is characterized by faster, robustness and 
accurateness. The quantitative experiments for the same brain image with different 
noises show that the improved AntTree clustering algorithm is highly antinoise and 
able to get better image edges for the brain image segmentation. 
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第一章  绪论 
1.1 课题研究背景 
1.1.1 磁共振成像 
1946 年，美国斯坦福大学学者 Felix Bloch 和哈佛大学学者 Edward Purcell
分别发现了核磁共振现象，这就为现代磁共振成像技术奠定了理论基础，两位学








































令 R 表示整幅图像区域。可以将分割看成是将 R 划分为 n 个子区域








（2） iR是一个连通的区域， 1,2,...,i n= 。 
（3） i jR R∩ = ∅，对所有的 i和 j， i j≠ 。 
（4） ( )iP R TRUE= ，对于 1,2,...,i n= 。 
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